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Introduction to the North Carolina State Parks System 



Preserving and protecting 
North Carolina's natural 
resources is actually a rela- 
tively new idea. The seeds of 
the conservation movement 
were planted early in the 20th 
century when citizens were 
alerted to the devastation of 
Mount Mitchell. Logging 
was destroying a well-known 
landmark - the highest peak 
east of the Mississippi. As 
the magnificent forests of 
this mile-high peak fell to 
the lumbermen's axe, alarmed 
citizens began to voice 
their objections. Govcr-( 
nor Locke Craig joined 
them in their efforts to 
save Mount Mitchell. 
Together they convinced 
the legislature to pass a bill 
establishing Mount Mitchell' 
as the first park of North 
Carolina. That was in 1915. 



The North Carolina State 
Parks System has now been 
established for more than three 
quarters of a century. What 
started out as one small plot of 
public land has grown into 59 
properties across the state, in- 
cluding parks, recreation areas, 
trails, rivers, lakes and natural 




areas. This vast network of 
land boasts some of the most 
beautiful scenery in the world 
and offers endless recreation 
opportunities. But our state 
parks system offers much more 
than scenery and recreation. 
Our lands and waters contain 
unique and valuable archaeo- 
logical, geological and biologi- 
cal resources that are important 
pails of our natural heritage. 
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As one of North Carolina's 
principal conservation agen- 
cies, the Division of Parks and 
Recreation is responsible for 
the more than 1 25,000 acres 
that make up our state parks 
system. The Division man- 
ages these resources for the 
safe enjoyment of the public 
and protects and preserves 
them as a part of the heritage 
we will pass on to generations 
to come. 

An important component 
of our stewardship of these 
lands is education. Through 
our interpretation and environ- 
mental education services, 
the Division of Parks and 
Recreation strives to offer 
enlightening programs which 
lead to an understanding and 
appreciation of our natural 
resources. The goal of our 
environmental education 
program is to generate an 
awareness in all individuals 
which cultivates responsible 
stewardship of the earth. 



New River State Park. NC 



For more information contact: 

N.C. Division of Parks 
and Recreation 
P.O. Box 27687 
Raleigh, NC 27611-7687 
919/733-4181 
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Introduction to New River State Park 



The New River is believed 
to be one of ihe oldest 
rivers in the world-flowing 
before the Appalachian Moun- 
tains were formed. Us mean- 
dering nature is typical of a 
river on relative!) flat land. 
While the area was being 
uplifted during the formation 
of the Appalachian Mountains, 
the ris er had enough force to 
cut down into ihe earth, staying 
in its original riverbed. Some 
of the rocks in the river's bed 
are over 1.1 billion years old. 

The New River begins in 
the Bonne/Blowing Rock area, 
flowing northward through 
North Carolina, Virginia and 
West Virginia. In West Vir- 
ginia, the New joins thedauley 
Ris er to form the Kanawha 
River. The Kanawha flows 
into the Ohio River which 
then flows into the Mississippi 
River. 

The New River is home to 
some unique animal life. The 
Kanawha darter, Kanaw ha 
minnow and a species of riffle 
beetle are found only in the 
New River. The hellbender, 
an unusualh large salamander 
which can grow to 30 inches 
in length, is also found in the 
river. Despite its fierce sound- 
ing name, its si/e and folklore 
that it is poisonous, this crea- 
ture is harmless. More com- 
mon animals found in or 
along the banks include ducks, 
beavers, turkeys, deer, ospreys. 



groundhogs, foxes and musk- 
rats. 

Numerous species of trees 
and wildllowers grow along 
the wooded banks of the river. 
Occasionally American chest- 
nut sprouts can be found, but 
white pines, hickory and oaks 
are the most common lives. 

The New River area of 
northwest North Carolina and 
southwest Virginia was being 
tised as a bunting ground by 
Native Americans when ihe 
first European settlors arrived 
in ihe late IdOO's. these early 
sealers were from Virginia. 
The> established an indepen- 
dent and isolated way of life, 
farming ihe mountain valleys. 
Main of the I arms in the area 
have been in the same family 
for over 200 years. 

In 1%2. the Appalachian 
Pow er Company applied to the 
Federal Power Commission 
to build two dams on the river. 
The dams would have flooded 
42.100 acres in Virginia and 
North Carolina and would 
have forced over 2,^00 people 
to move. 

This plan was opposed In 
mam of ihe area's farmers 
and landowners. Opposition 
gtx a into a national move- 
ment. Through a long period 
of nationw ide publicity and 
legal battles, a bill to federally 
protect the river emerged. 

On August 30. 1976 Presi- 
dent Ford sinned the bill which 



placed 2o.fi miles of the New 
River into the National Wild 
and Scenic River System and 
thus ended the threat of the 
river being dammed. 

The National Wild and 
Scenic River system was 
designed to protect the natural 
and scenic values of free flow - 
ing risers while prov iding the 
opportunity and facilities for 
public use and enjoyment of 
those waterways. 

The required criteria for 
Wild and Scenic River desig- 
nation are that the ri\er must: 

• be free flowing: 

• be long enough to prov ide 
a meaningful recreational 
experience: 

• ha\c a sufficient volume 
of water to permit full 
enjoyment of water-related 
activities: 

• have a high water quality 
to support 
fish and 
wild 
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It must also have one of ihe 
following characteristics rated 
as outstandingly remarkable: 

• scenic; 

• recreational; 
•geologic; 

• fish and wildlife; 

• historic; 

•cultural, or other similar 
values. 

New River State Park pro- 
tects over U00 acres along 
the river, including three park 
access sites. These sites pro- 
vide public access to the river, 
as well as camping, picnick- 
ing fishinsi and nature stud v. 
The Wagoner Road Access is 
off Highway 88. The U.S. 22! 
Access is off of Highway 22 1 
North. The Alleghany County 
Access is accessible only by 
canoe at this time. 

The river has been recog- 
nized for its outstanding water 
quality. Many of the animals 
that make t' eir home in the 
river need the high quality 
water to survive. Develop- 
ment, pesticides and water 
withdrawal could threaten 



the river's quality. By being 
familial' with the causes and 
effects of water degradation, 
we can find ways to reduce 
and remove these threats. 

The Park as an 
Outdoor Classroom 

New River Slate Park 
abounds with natural history 
and is an excellent place to 
teach ecology, environmental 
issues, biology, conservation, 
earth science, literature, math 
and recreation. The park is 
rich with cultural resources 
and provides a wonderful out- 
door classroom for learning 
about Ihe history of the New 
Riven water quality, endan- 
gered species and many other 
themes. Here is an opportu- 
nity for students to study and 
learn about these and many 
other subjects on a hands-on 
basis. 

Groups are encouraged 
to visit the park during all 
seasons of the year for hikes, 
exploration, nature study and 
other activities. Leaders may 



choose to design and conduct 
their own activities or make 
use of the park's environmen- 
tal education activity packets. 
A park ranger will be happy 
to meet with your group upon 
arrival to answer any questions 
the students may have, or wel- 
come the group and present a 
short talk. Park staff will make 
every effort to accommodate 
persons with disabilities. 
Please contact the park office 
at least two weeks in advance 
to make arrangements for a 
class visit, 

Park Facilities 

Picnic Areas 

At the Wagoner Road Ac- 
cess area there are two picnic 
areas with 20 picnic tables. 
There is also a picnic shelter 
which may be reserved for 
a fee. There are 12 tables 
located at the U.S. 221 Access. 
There are three picnic tables at 
the Alleghany County Access, 
however this site is accessible 
only by canoe. 
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Camping 

At the Wagoner Road 
Access urea there are nine 
primitive sites, located 200 
yards down river from the 
parking lot. There are nine 
primitive campsites located 
at the U.S. 221 Access. The 
Alleghany County Access has 
eight canoc-in only campsites. 

Playfield 

At the Wagoner Road Ac- 
cess area a large open area, 
suitahle tor many play activi- 
ties, is located below the park- 
ing area. (No horseshoes; con- 
tact a ranger for appropriate 
activities.) 

Restrooms 

Restrooms with miming 
water and wheel chair accessi- 
bility arc available at the park 
office located at the Wagoner 
Road Access area. Pit toilets 



are available at the U.S. 221 
and Alleghany County 
Accesses. 

Nature Trail 

There is a self-guided nature 
trail at the Wagoner Road 
Access area. 

Before the Trip 

1. To make a reservation, 
contact the park at least two 
weeks in advance. 

2. Complete the Scheduling 
Worksheet, located on page 

8. I , and return it to the park as 
soon as possible. 

3. Group coordinators should 
visit the park without the par- 
ticipants prior to the group trip. 
This will enable you to become 
familiar with the facilities, park 
staff, identify themes and work 
out any potential problems. 



4. Group coordinators should 
discuss park rules and behavior 
expectations with adult leaders 
and participants. Safety should 
be stressed. 

5. The group leader is respon- 
sible for parental permission 
forms. An example is located 
on page 8.2. 

6. The group leader should be 
aware of the group's medical 
and health needs. 

7. If you will be late or need 
to c\ -eel your trip, notify the 
park immediately 

8. Research Activity Permits 
may be required for activities 
in which samples are to be 
taken from the park. Contact 
the park to determine if 
research activity permits arc 
needed. 

9. Complete the pro-visit 
activity in the Environmental 
Education Learning Experi- 
ence packet. 




Introduction to the Activity Packet for ' 
New River State Park 



The Hnvironmental Educa- 
tion Learning Experience The 
Old New River was developed 
to provide environmental 
education through a series of 
hands-on activities geared to 
New River State Park. This 
activity packet, designed for 
the 7th and 8th grades, meets 
established curriculum objec- 
tives of the North Carolina 
Department of Public Instruc- 
tion. The packet includes 
three types of activities: 

1 ) pre-visit activity 

2) on-site activity 

3) post- visit activity 

The on-site activity will be 
conducted at the park, while 
pre-visit and post-visit activi- 
ties are designed for the class- 
room. 

The pre-visit activity should 
be completed prior to the park 
visit to prepare students for the 
on-site activity, giving them 
the necessary introductory 



background and vocabulary. 
We encourage you to use the 
post-visit activity to reinforce 
concepts, skills and vocabu- 
lary learned in the pre-visit 
and on-site activities. Though 
these activities may be per- 
formed independently, we 
encourage you to do them in 
a series to build upon the stu- 
dents newly gained knowledge 
and experience. 

The Environmental Educa- 
tion Learning Experience The 
Old New River will acquaint 
students with the following 
major concepts: 

• Water quality 

• Biotic index 

• Indicator species 

• Metamorphosis 

• Native aquatic species 

• Stewardship of natural 
resources 

• Watersheds 

• Natural resource 
management 



The first time a vocabulary 
word is used in an activity it 
appears in hold type. Its defi- 
nition is listed in the back of 
the activity packet. A list of 
the reference materials used 
in developing the activities 
follows the vocabulary list. 

This document was de- 
signed to be reproduced, in 
part or entirety, for use in 
North Carolina classrooms. 
If you wish to photocopy or 
adapt it for other uses, please 
credit the N. C. Division of 
Parks and Recreation. 



NOTE: On-site activities, 
conditions permitting, will be 
held on the banks of and in the 
river. Students will he expected 
to wade in shallow rocky areas. 
They should dress appropriately 
(long pants and tennis shoes) 
and hring a change of clothes. 
The students may encounter 
ticks, poison ivy and snakes. 
This is not likely to happen as 
long as they stay in appropriate 
areas. 
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While at the Park 

1. Complete the on-site 
activity in the Environmental 
Education Learning Experi- 
ence packet. 

2. When hiking and studying 
at New River State Park, 
please be safety conscious. 
Some sections of the park's 
trails are fairly strenuous. 
Proper footwear should he 
worn and water should be 
carried. Also, hazards such as 
bees, snakes, ticks, poison ivy 
and extreme weather condi- 
tions exist. These hazards can 
cause problems if you are not 
prepared. Students with any 
medical conditions should be 
monitored closely by the adult 
leaders. 

3. Be as quiet as possible 
while in the park. This will 
help you get the most out of 
the experience, while increas- 
ing the chance of observing 
wildlife. 



4. On hikes, walk behind the 
leader at all times. Running is 
not permitted. Please stay on 
the trails! 

5. All plants and animals arc 
protected within the park. In- 
juring or removing plants or 
animals is prohibited in all 
state parks. Removal of rocks 
is also prohibited. This allows 
future visitors the same oppor- 
tunity to enjoy our natural 
resources. 

6. Picnic only in the desig- 
nated picnic areas. Help keep 
the park clean and natural by 
not littering and by picking up 
any trash left behind by others. 

7. In case of accidents or emer- 
gencies, contact the park staff 
immediately. 

Following the Trip 

1. Complete the post-visit 
activity in the Environmental 
Education Learning Experi- 
ence packet. 



2. Build upon the field 
ex-perience and encourage 
parti-cipants to seek answers 
to questions and problems 
encountered while at the park. 

3. Relate the experience to 
classroom activities through 
reports, projects, demonstra- 
tions, displays and presenta- 
tions. 

4. Give tests or evaluations, 
if appropriate, to determine 
if students have gained the 
desired information from the 
experience. 

5. Please complete the pro- 
gram evaluation sheet, located 
on page 8.3, and send it to the 
park. 

Park Information 

New' River State Park 
P.O. Box 48 
Jefferson, NC 28640 
Tel: 910-982-2587 

Hours of Operation 

Nov- Feb 8:00 a.m. -6:00 p.m. 
Mar. Oct 8:00 a.m. - 7:(K) p.m. 
Apr,May.Sep 8:00 a.m. - X:(X) p.m. 
Jun- Aug 8:00 H.m.- 9:00 p.m. 
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Activity Summary 




The following outline provides a brief summary of each activity, the major concepts intro- 
duced and the objectives met by completion of the activity. 

I. Pre- Visit Activity 

# 1 The Keys To Knowledge (page 3.1.1) 

Introduce your students to the use of dichotomous identification keys through a series of fun 
activities. In Part 1 , students will use a simple key to identify unknown tree leaves. In Part 2, the 
students will use a more complex key to identify macroinvcrtebrates found in the New River. 

Major concepts: 
Part I 

• Dichotomous key 

• How to use a key 

• Importance of keys for identification _ _ 
Part II I 

• Basic taxonomy 

Objectives: 
Pan I 

• Define dichotomous key and explain why it is used. 

• "Jsc a simple key to identify five unknown leaves, 
.urtll 

• Define taxonomy. 

• Key out at least one macroinvcrtebrate using a simple key. 

II. On-Site Activity 

# 1 Life in the Fast Stream (page 4.1.1) 

Get wet, have fun, and learn while doing it. In Pan 1, "What's In the Water?" students will use 
different methods to collect and identify aquatic organisms. In Pail 2, "Calculating Water Flow 
of the New River," students will learn a simple method for determining water How and use this 
information to explore the ways that human and natural factors affect water flow and water quality. 
They will also be asked to think of ways they can influence local government to protect water 
quality. 

Major Concepts: 
Part I 

• Water quality 

• Aquatic sampling 

• Indicator species 

• Aquatic habitats 

• Species identification 

• Biotic index 

• Human influence on water quality 
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Pari II 

• Water flow 

• Human influences on water flow and aquatic life 

• Natural influences on water flow and aquatic life 

• Water quality 

• Stewardship 
Objectives 
Parti 

• Describe three characteristics of an aquatic maeroinvertcbrate. 

• Key out five macroinvertebrates. 

• Define indicator species. 

• Name three indicator species and explain how they are used to determine water quality. 

• Calculate the biotic index. 

• List three or more ways humans affect aquatic life. 
Pail II 

• Calculate the rate of water flow. 

• List three human actions and three natural influences on water flow. 

• Explain the relationship between water quantity and quality, 

• Describe three problems that can result from water quantity extremes and three from 
water quality changes. 

• Discuss two ways people can help protect rivers and water quality. 

III. Post- Visit Activity 

# 1 Judge and Jury (page 5.1.1) 

In this role play activity, the students will learn about land use conflicts and stewardship. 
Major concepts: 

• Stewardship 

• Cultural conflicts 

• Land use changes 

Objectives: 

• Present rational points in a debate over land use. 

• List three reasons for preserving and protect in the river corridor. 

• List three reasons for developing all or pail of the river corridor. 
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Pre-Visit Activity # 1 * The Keys To Knowledge 



Curriculum Objectives: 
Grade? 

• Communication Skills: lis- 
tening, reading, vocabulary 
and viewing comprehension, 
study skills using environ- 
mental sources 

• Guidance: being responsible 
in a group, develop an aware- 
ness of alternative points of 
view 

• Science: scope of life science, 
organization and variety of 
living things, plant and ani- 
mal communities 

• Social Studies: evaluate, 
organize and analyze infor- 
mation, draw conclusions 

Grade 8 

• Communications Skills: lis- 
tening, viewing, reading and 
vocabulary comprehension, 
study skills using environ- 
mental sources 

• Science: adaptation, ecology 

• Social Studies: evaluate, 
organize, and analyze infor- 
mation, draw conclusions 

Location: Classroom 

Group Size: 

30 students, class size 

Estimated Time: 

Parti: 20 - 30 minutes 
Part II: 30 -50 minutes 



Appropriate Season: Any 



Materials: 

Provided by educator: 

Per student: ,k Key it Out" work- 
sheet, "Key to 10 Common 
Leaves," pencil 

Per group: "Key to Aquatic 
Macroinvertebrates of the 
New River/' "Aquatic Life" 
illustrations, ruler 



Major Concepts: 
Parti 

• Dichotomous key 

• How to use a key 

• Importance of keys for 
identification 

Part II 

• Basic taxonomy 

Objectives: 
Parti 

• Define a dichotomous 
key and explain why it is 
used. 

• Use a simple key to iden- 
tify five unknown leaves. 

Part II 

• Define taxonomy. 

• Key out at least one 
macroin vertebrate 
using a simple key. 



Educator's Information 

The purpose of this two-part 
activity is to introduce the 
use of a simple dichotomous 
identification key. Students 
will learn what a dichotomous 
key is, why keys are useful and 
how to use a simple identifica- 
tion key. 

Part I will give students tin 
introduction to the use of a 
simple tree identification key. 
In Part II, the students will key 
out several macroinvertebrates 
using the same key they will 
use in the on-site activity 
"Life in the Fast Stream/' 
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Instructions for Part I: 

Have' the students read the 
Student's Information. Dis- 
cuss taxonomy and how organ- 
isms are divided into naturally 
related groups. Define a key 
and explain how keys woik. 
Discuss why keys are useful. 
Give each student a copy 
of the "Key to 1 0 Common 
Leaves." Have students work 
independently through this 
key to identify each of the 10 
leaves. As a class, go over the 
answers and discuss any diffi- 
culties encountered. 



Instructions for Part II: 

Divide the class into groups 
of four or five. Give each 
group a copy of the "Aquatic 
Life" illustrations and a copy 
of "Key To Common Macro- 
invertebrates of the New 
River." As a class, work 
through the key to identify 
animal number 1, then have 
the students work within their 
groups to identify the rest of 
the macroinvertebrates. When 
the groups are finished, have 
each group share how they 
identified one of their macro- 
invertebrates. Discuss any 
difficulties encountered and 
reinforce the importance of 
keys. 



Suggested Extensions: 

1. Divide the class into six 
groups and give each group a 
picture of a macroinvertebrate. 
Instruct each group to identify 
their organism. Have each 
group share with the class how 
the organism was identified. 

2. Have the students do the 
Aquatic Project WILD activity 
"Are You Me?" For more 
information, contact the park 
staff. 

3. Have students create mac- 
roinvertebrate "flash cards" 
from the Aquatic WILD activ- 
ity "Are You Me?" to learn 
identification. 
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Student's Information 



To understand why keys 
are necessary, we need 
to know some basics about 
taxonomy. Taxonomy is the 
branch of biology that deals 
with the classification of 
organisms into established 
categories. The word tax- 
onomy conies from the Greek 
words mean-ins "arrange- 
incnf and "law". Through 
taxonomy, organ-isms arc 
arranged into related groups 
based on similarities in mor- 
phology, anatomy, physiol- 
ogy, genetics, ecology and 
distribution. 

All organisms arc grouped 
into large groups known as 
kingdoms. There are five 
major kingdoms: 

1) Animalia (mammals, 
insects, birds, reptiles, etc.); 

2) Plantac (plants); 

3) Fungi (mushrooms, 
molds, yeasts, etc.); 

4) Protista (some algae and 
protozoans); and 

5) Moncra (bacteria and 
blue-green algae). 

These kingdoms arc further 
divided into more closely 

related groups down to 
a specific organism. 




For example, let's trace the 
taxonomic 

classifications of a dragonfly. 
Dragonflies belong to the 
kingdom Animalia. From here 
they arc divided into the phy- 
lum Arthropoda, which con- 
tains all insects and their rela- 
tives. Next, they arc placed in 
the class entitled Insecta. In 
North America alone, there 
arc 88,600 species of insects. 
The class Insecta is further 
divided into groups called 
orders. In North America, 
there are 27 orders, each order 
containing closely related in- 
sects. Dragonflies are in the 
order Odonata. They are fur- 
ther divided up into families, 
then genus and finally species. 
Worldwide there arc about 
4,500 species of dragonflies, 
while in North Carolina there 
arc only 186 species. To dis- 
cover what species we have in 
North Carolina, wc would use 
an identification key. 

Keys: 

A key is an essential tool 
used by people studying the 
science of taxonomy. It is 
defined as "an ordered list of 
significant characteristics of 
a group of organisms used to 
identify unknown organisms." 
Simply put, a key is a list of 
characteristics that describe 
an organism. Keys are used 
by scientists and students to 
identify unknown organisms. 
Keys often use a combination 
of pictures and written descrip- 



tions to aid in identification. 
Once you know the name of 
an organism, then you can look 
up information about it. 

Dichotomous Keys: 

Most keys are dichoto- 
mous, which means dividing 
or branching into two parts. 
A dichotomous key, therefore, 
is a key that divides the charac- 
teristics that describe an organ- 
ism into two choices. At each 
level of the key, you pick the 
choice that best describes the 
organism you arc trying to 
identify. 

How a Key Works: 

Here's how a dichotomous 
key works. A list of character- 
istics arranged as a scries of 
cithcr/or statements is used for 
identifying plants and animals. 
For each pair of statements, 
choose the one that best de- 
scribes the item youVe identi- 
fying. For example, if you 
were handed a leaf from a pine 
tree to identify, you would 
start at the top of the tree iden- 
tification key with these two 
choices: 

1. Leaves not long or 
needle-like. 

2. Leaves long and needle- 
like. 

Of course, a pine leaf (or 
needle) is long and nccdle-like 
so you would choose option 
number 2 and continue to the 
next choice under that side of 
the dichotomous key. 
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Answer Sheet fo Aquatic Life Illustrations 
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On-Site Activity n \ Life in the Fast Stream 



Curriculum Objectives: 
Grade 7 

• Communication Skills: 
listening, reading, vocabulary 
and viewing comprehension 

• Guidance: being responsible 
in a group 

• Mathematics: whole num- 
bers, measurement 

• Science: interactions of 
people and the environment, 
organization and variety 

' of living things, plant and 
animal communities 

• Social Studies: evaluate, 
organize, and analyze infor- 
mation draw, conclusions 

Grade 8 

• Communications Skills: 
listening, visual, reading and 
vocabulary comprehension 

• Mathematics: whole num- 
bers, measurement 

• Science: adaptation, ecology 

• Social Studies: evaluate, 
organize and analyze infor- 
mation, draw conclusions 

Location: 

New River, Wagoner Road 
Access Area 

Group Size: 

30 or fewer, in groups of 5 or 
less 

Estimated Time: 

1 - 1 1/2 hours 

Appropriate Season: 
Late May to early October 



Credits: 

Adapted from U A Field 
Manual for Water Quality 
Monitoring, an Environmental 
Education Program for 
Schools" by Mark K. Mitchell 
and William B. Stapp; and 
Aquatic Project WILD Guide - 
"Water Canaries" activity, 
1986, Western Regional Envi- 
ronmental Education Council. 

Materials: 

Provided by park: 
Per student: life jacket, pencil 
Per group: kick net, dip net, rub- 
ber gloves, wide mouth plastic 
jars, aquariums, plastic tubs, 
dissecting scope, magnifying 
glasses, tweezers, clipboard, 
field guides to aquatic life, 
laminated fish and invertebrate 
keys, aquarium nets, plastic 
spoons, extra activity sheets, 
examples of adult macroinver- 
tebrates 
Per class: remarkable board, 

rescue throw rope 
Provided by the educator: 
Per student: "Key to Common 
Macroinvertebrates of New 
River," "Aquatic Sampling" 
worksheet, "Pollution Toler- 
<ince of Macroinvertebrates" 
key 

Provided by each student: A 
complete change of clothes, 
clothes and shoes that can get 
wet and dirty 




Note: There is a public restroom 
located close to the activity 
site where the students can 
change clothes. 

Special Considerations: 

Remind the students of the 
appropriate dress for the 
on-site activity (i.e. old shoes 
without holes in them, old 
jeans, etc.) Students must 
wear life jackets and shoes 
during this activity. Students 
should wear gloves when sort- 
ing and handling organisms so 
they can be relumed without 
injury to the water after the 
activity. 

It is the responsibility of the 
educator and group leaders to 
be aware of special consider- 
ations, medical needs, disabili- 
ties, etc., of participants and be 
prepared to take appropriate 
precautionary measures. Park 
staff should be informed of 
any special considerations 
prior to the group's arrival at 
the park. 
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Major Concepts: 
Parti 

• Water quality 

• Aquatic sampling 

• Indicator species 

• Aquatic habitats 

• Species identification 

• Biotic index 

• Human influence on water 
quality 

Part II 

• Water How 

• Human influences on 
water flow and aquatic life 

• Natural influences on 
water flow and aquatic life 

• Water quality 

• Stewardship 
Objectives: 
Parti 

• Describe three characteris- 
tics of an aquatic macroin- 
vertebrate. 

• Key out five macroinver- 
tebrates. 

• Define indicator species. 

• Name three indicator 
species and explain how 
they are used to determine 
water quality. 

• Calculate the biotic index. 

• List three or more ways 
humans affect aquatic life. 




New River State Park, NC 



Part II 

• Calculate the rate of water 
flow. 

• List three human actions 
and three natural influ- 
ences on water flow. 

• Explain the relationship 
between water quantity 
and quality. 

• Describe three problems 
that can result from water 
quantity extremes and 
three from water quality 
changes. 

• Discuss two ways people 
can help protect rivers 
and water quality. 

Part I* 

What's In The Water? 
Educator's Information: 

To prepare your students 
for their visit, have the 
students read the Student's 
Information and complete the 
pre-visit activity "The Keys 
To Knowledge/' Discuss these 
topics as a class prior to your 
visit. 

In the early days of coal 
mining, canaries were taken 
into mines. Canaries are more 
sensitive than humans to the 
presence of dangerous gases 
in the air, therefore their dis- 
comfort or death indicated the 
air was unsafe for the miners 
to breathe. Although this prac- 
tice no longer exists, it stands 
as an example of how animals 
have different sensitivities to 
environmental factors than 
humans. 

In aquatic and terrestrial 
environments, certain organ- 
isms called indicator species 



can reveal much about the 
quality of the environment. 
These creatures comprise a 
biotic index. Their absence 
or presence tells us something 
about the environment's 
quality. 

Water habitats with rich 
and varied ranges of aquatic 
creatures are usually tt healthy ,, 
environments, whereas water 
with just a few different spe- 
cies usually indicates condi- 
tions that are less "healthy." 
Healthy is a term used here to 
indicate an environment that 
supports a wide variety of liv- 
ing things. Pollution reduces 
the quality of the environment 
and in turn the diversity of 
life forms. In some cases the 
actual biomass, or amount of 
living material, will increase 
due to pollution, but the diver- 
sity inevitably goes down. 

The major purpose of this 
activity is to introduce students 
to macroinvertebrates and 
aquatic organisms and how 
they can be used as indicator 
species to determine the health 
of a river. We expect the stu- 
dents will find the biotic index 
for the New River very high, 
due to the quality of the water. 

The students will be in- 
volved in collecting macroin- 
vertebrates from the river and 
must be dressed appropriately. 
Life jackets must be worn at 
all times. A first aid kit will 
be available. The park staff 
will rope off an area where 
the sampling will occur. They 
will discuss safety consider- 
ations and the educator will 
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identification key to identify 
the animals. Have them fill 
out their worksheets listing the 
number of each species found 
and describing the actual loca- 
tions where they were found, 
i.e., in pool areas, under rocks, 
the water's surface, etc. Once 
these observations and the 
worksheets are completed, 
carefully return the animals 
to their natural habitat. 

Encourage the students to 
discuss their observations. 
How many different aquatic 
animals were found? Discuss 
diversity of life and that a vari- 
ety of different kinds of plants 
and animals is usually an indi- 
cation of a healthy ecosystem. 




assist in seeing that all safety 
precautions are followed. The 
students will work in groups 
of four or five, with one person 
in each group recording the 
data. After completing the 
worksheets, students will 
gather and discuss their results. 

Start by observing the water. 
Look for organisms on the sur- 
face and in the depths. Using 
the sampling equipment (nets, 
trays, assorted containers, etc.), 
students should collect as 
many different forms of 
aquatic animal life as possible. . 
Ask them to be alert to differ- 
ing micro-habitats located near 
rocks, in riffles and in eddies. 
Place the collected animals in 



the white trays, plastic jars or 
aquariums for viewing and 
keying out. The whiteness of 
the trays allows details to be 
seen in the animals collected. 
Keep an adequate amount of 
water in the t* ays and place 
them in a cook shady spot. 
Change the water as often as 
necessary to keep the animals 
cool and alive. 



Note: These animals are 
protected by park rules and 
regulations. By exercising care 
all the animals can be returned 
to their home without being 
harmed. 



Have the students use their 
aauatic macroin vertebrate 



Student's Information 



"Water, Water everywhere 
nor any drop to drink." 

So says the sailor in Samuel 
Taylor Coleridge's "Rime of 
the Ancient Mariner 1 as their 
boat is becalmed at sea. Fortu- 
nately, in our area fresh water 
is abundant and there seems to 
be plenty to drink. But that 
may be changing as this area 
becomes more developed and 
is used by more people. Let's 
take a closer look at water and 
discover what a fragile and 
sensitive resource it is. 

What is water? The dictio- 
nary defines water as a color- 
less, odorless, transparent 
liquid occurring on earth as 
rivers, lakes, oceans, glaciers 
etc., and falling from the 
clouds as rain, snow, ice, etc. 
Water occupies more than 70 
percent of the earth's surface, 
and it makes up approximately 
60 percent of the human body. 
You may have heard the say- 
ing "Water is life." Think 
about that for a minute. Can 
you think of any living organ- 
ism that does not depend on 
water? 

David Quammen, in his 
book. Natural Acts, A Sidelong 
View of Science and Nature 
says, "Without life, there 
would still be water. Without 
water, no life." d 




Recipe for a River 

Water comes in many 
forms. To really appreciate it 
you need to pick out one of its 
many forms and get to know it 
personally. During your visit 
to New River State Park you 
will learn more about water in 
the form of a river. 

What is a river? A river is 
defined as a large, natural 
stream of water emptying into 
an ocean, lake or other body of 
water and usually fed along its 
course by converging tribu- 
taries. The New River is one 
of the oldest rivers in the world 
which is one of the reasons 
that the New River State Park 
was established. The river is 
the result of springs, streams 
and creeks joining together to 
produce a larger volume of 
flow. These smaller bodies 
of water are called tributaries. 
The land that a river and its 
tributaries flow through is 
called a watershed. A healthy 
river must have a well pro- 
tected watershed because any 
kind of disturbance to the 
watershed has an effect on 
the river. 

Life in a River 

The various forms of life 
found in a river can be com- 
pared to a fine stew or soup. 
Just like a river, a fine stew or 
soup needs lots of different in- 
gredients. Usually the more 
you add, the better the stew. A 
stew also needs small amounts 
of spices to make it taste just 



right. If you try to make a 
stew with just one ingredient, 
or if you leave out an impor- 
tant spice, your stew is not go- 
ins to be ?ood. Here then is a 
recipe for a fine, healthy river. 

Some sunlight - just 
enough for algae, moss, dia- 
toms and aquatic plants to 
photosynthesize. (Too much 
sun heats up the water and 
robs it of dissolved oxygen.) 

Dissolved oxygen and car- 
bon dioxide - all the animals 
in the river need dissolved 
oxygen to breathe. These 
same animals breathe out car- 
bon dioxide which is essential 
for algae and other aquatic 
plants. These plants in turn 
take in the carbon dioxide and 
give off oxygen. 

Fallen leaves - they provide 
the main source of food energy 
in a river system. In the fall, 
leaves drift down from the 
trees into the water where they 
soon sink to the bottom or get 
caught in logjams or become 
wedged between rocks. At this 
point, bacteria and fungi climb 
aboard the leaves and begin 
to "munch out," causing the 
leaves to decompose and break 
down into smaller pieces. The 
half-eaten leaves, along with 
the decomposers, are eventu- 
ally swept downstream. They 
provide food for filter feeders - 
the wonderfully adapted mac- 
roin vertebrates (macros), 
such as stonefly nymphs, 
mayfly nymphs, and caddisfly 
larvae. These organisms 
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further break down the leaves 
into a very fine mulch called 
detritus. 

In addition to the munchers, 
grazers and filter feeders, there 
are macroin vertebrates that 
prey on other macros. Lots of 
different kinds of macros are 
a sign of a healthy river. 

Aquatic plants and ani- 
mals - aquatic plants provide 
cover for macros and small 
minnows. The aquatic plants 
and animals in the riven and 
those living along the river 
provide food for each other in 
a complex food web. When 
all these various plants and 
animals die or excrete waste, 
they return essential nutrients 
back into the food chain. 

Various minerals - the 

fine spices of a river include 



calcium bicarbonate, potas- 
sium, nitrates and phosphates. 
These ingredients help balance 
a rivers pH, provide building 
material for the shells of 
snails, mussels, clams and 
crayfish, help fish breathe 
more efficiently and act as 
natural fertilizers essential for 
aquatic plants. 

These are just the mini- 
mum ingredients needed for 
a healthy river. Now mind 
you, a river needs only natural 
ingredients, unnatural ingredi- 
ents can have a bad effect on 
a river. David Quammen 
sums up what makes a healthy 
river when he talks about a 
trout stream. 

"A good trout stream must 
first be an excellent insect 
stream, a superior haven for 



algae and fungi and bacteria, 
a prime dumping ground for 
dead leaves, a surpassing reser- 
voir of oxygen and calcium. 
It will then also, and thereby, 
be a good osprey stream, a 
favorite among otters, a salva- 
tion to dippers and kingfishers 
and bank swallows and heron, 
mergansers and Canada geese 
and water shrews, mink and 
muskrat and beaver. Not to 
mention the occasional bear. 
And who knows but that, 
sometime, a human might 
want to drink. M 

If there are large numbers 
of many different species of 
plants and animals in the 
water, then we have a healthy 
river. Taking samples of these 
aquatic plants and animals is 
a means to monitor the quality 
of a river's water. 
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Instructions: 

1. Park staff will lead a brief 
discussion focusing on: macro- 
invcrtebratcs (macros), what 
they arc and why they are im- 
portant; metamorphosis, what 
it is and how it is accomplished; 
and indicator species, what 
they arc and how they arc used 
to determine the health of a 
river. The staff will point out 
and describe the river's environ- 
ment: riparian areas, fkxxl 
plain, pools, eddies, ripples, etc. 
Park staff will also cover how- 
to use sampling equipment and 
safety precautions that must 

be followed when using the 
equipment. 

2. Have the students predict the 
bio tic index for the New River 
on their worksheets. 

3. Briefly review the macroin- 
veiicbrate key. Be sure to point 
out that the key is not complete 
and the students should there- 
fore key organisms as closely 
as possible. For example, there 
are 1 86 dragonfly species in 
North Carolina, and the key 
only shows one dragonfly larva 
species, but the illustration 
should be close enough so the 
students will be able to identify 
any dragonfly larva they find. 

4. a. Divide the class into 
groups of five or less and dis- 
tribute their equipment- 

b. Instruct the students 
on the proper way to collect 
samples using dip, seine and 
kick nets. 

c. Fill the white trays, aquari- 
ums and plastic jars halfway 
with wter from the river. 

d. Have the students net their 
samples in the roped off area. 

New. Rivvr State Park. NC 



e. As soon as the samples arc 
collected, the groups should 
move to the river bank. 

f. Allow the excess water to 
drain from the nets. 

g. Put on rubber gloves and 
search for organisms. (They 
may want to use a magnifying 
glass.) 

h. Using tweezers or hands, 
carefully remove any organisms 
found and place in the white 
tray, aquarium or plastic jar for 
observation and identification. 

5, After collecting samples, 
each group should identify 
the aquatic macroinvcrtebrates 
using the "Key to Common 
Macroinvcrtebrates," field 
guides and dissecting scopes. 
Have them record their answers 
on the "Aquatic Sampling Data 
Sheet" and use their results 
to determine the Biotic Index 
Value (relative health) 
of the river. 

The Biotic Index Value 
groups macros into three groups 
based upon how tolerant or 
sensitive they arc to changes in 
water quality. 

Group I includes macros 
that are very intolerant to water 
pollution. The dominant pres- 
ence of Group I species is an 
indication of good water quality. 
Group I is given an index value 
of 3. Group il includes macros 
that arc moderately tolerant to a 
reduction in water quality. They 
are given an index value of 2. 
Group III represents macros 
that are tolerant to pollution. 
Their dominance indicates poor 
water quality. They are given 
an index value of I . The stu- 
dents will learn how to calculate 



the Biotic Index Value by using 
a simple formula: 

(3 x no. of Group I) 
(2 x no. of Group II) 
+ (1 x no. of Group III) 

= Biotic Index Value 

6, Return all organisms to the 
water as quickly as possible 
after the observation and identi- 
fication is complete to help 
insure that the organisms are 
not hamied. 

7. After the students have 
identified their specimens and 
determined the Biotic Index 
Value, park staff will lead a 
group discussion summarizing 
what the students have learned, 
what they've identified from 
the river, and the importance of 
indicator species and the Biotic 
Index Value. 

8. Instruct the groups to gather 
and clean their equipment. The 
rangers will tell the students 
where the equipment should be 
placed. 

9, Assemble the class and have 
each group present their find- 
ings. According to their study, 
what is the rating of the New 
River's water quality? How 
docs it compare to the students' 
initial prediction? If different, 
encourage students to explore 
reasons. Do different groups 
have different results? If so, 
explore reasons why. (Answers: 
improper collection or identifi- 
cation techniques by some; 
luck of the hunt, etc.) 
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Aquatic Sampling Worksheet ^ 



Name: ; Date: : 

Location: 

Methods used to sample: Biotic Index Value: 

A. Prediction of the New Rivers Biotic Index: Excellent Good Fair Poor 
Circle your choice. Why do you think the New River will have this Biotic Index? 
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B. Instructions: 

1. Use the "Key to Aquatic Macroinvertebrates" or "Pollution Tolerance of Macroinver- 
tebrates" chart to identify organisms. 

2. Record the species of organisms found in the space below, using the chart to classify 
them by their tolerance levels. (See example below.) 

Group III 



"> 


2. 




3. 


3. 


3. 


4. 


4. 


4. 


5. 


5. 


5. 


6. 


6. 


6. 


7. 


7. 


7. 


Total = 


Total = 


Total = 



3. Calculate the Biotic Index Value by multiplying the number of species of organisms 
in each group by the index value for that group. Then, add the resulting three numbers 
to obtain the Biotic Index Value (see example below). 

( 3 x no. of species - Group 1) 
( 2 x no. of species - Group II) 
+ ( 1 x no. of species - Group III) 



Biotic Index Value 



Cumulative 
Index Values 

23 and above 
1 7 to 22 
1 1 to 16 
1 0 to less 



Biotic 
Index Rating 



Excellent 
Good 
Fair 
Poor 



Group II 



Group III 



/. hellaramite 4. caddisth 


/. drai>onfh 


/. black fh 




2. mayfly 5. 


2. crayfish 


2. freshwater worm 




X snail 


3. 


3. 




(3x4) 


+ (2x2) 


+ (1x2) 


= 18 



[ 18 is the biotic index value, which is a good rating according to the chart above] 

Adapted from A Field Manual for Water Gitalin Monitoring . An Environmental Education Program for Schools by Mark K. 
Mitchell and William B. Stapp. 
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4. How would you describe the river's water quality based on its Biotic Index? 



5. What do you think has caused or contributed to the water quality? 
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Pollution Tolerance of Macroinvertebrates 



Group I - Index Value = 3 

These macroinvertebrates can not tolerate pollution or changes in water quality. Their presence or 
dominance generally indicates good water quality. 



mayfly nymph 




stonefly nymph 



water penny 
(riffle beetle larva) 




Hellgrammite 

(dobsonfly larva) 

riffle beetle adult 




caddisfly larva 



freshwater mussel 




right-handed pouch snail 




Group II - Index Value = 2 

These macroinvertebrates can exist in a wide variety of water quality conditions. 




dragonfly nymph 

s < 
freshwater clam 

i 

whirligig beetle 



damselfly nymph 



crayfish 



scud 

water strider 





Group HI - Index Value = 1 

These macroinvertebrates can exist in polluted water. Their dominance indicates poor water 
quality. 



black fly larva 



leech 




freshwater worm 
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Part II: Calculating Water Flow of the New River 



Educator's Information: 

In this activity, the students 
will learn a simple method 
for determining water How. 
They will then use this infor- 
mation to explore the ways 
water flow and water quality 
are affected by human and 
natural factors. They will also 
be asked to think of ways they 
can influence local govern- 
ment to protect water quality. 

Have students read the Stu- 
dent's Information. Discuss 
this information in class prior 
to your visit. 

Instructions: 

1. Lead a brief discussion con- 
cerning the importance of 
water flow in maintaining 
water quality. Explain that in 
this activity, the students will 
learn how to calculate water 
flow and thus be able to evalu- 
ate this aspect of the New 
River's water quality. 

2. Explain the method for 
measuring water flow and 
safety procedures that must 
be followed. 

3. Select three students, wear- 
ing life vests, to get in the 
water. Have two students 
measure the length and width 
of the flow space and one stu- 
dent measure the depth. Have 
the other students write down 
the measurements on their 
worksheets. 

4. Select four students, wear- 
ing life vests, to measure the 
rate of flow. Have two stu- 



dents, each with a bouyant 
balk go to the upstream end 
of the flow space. Have two 
other students, each with a 
stopwatch, go to the down- 
stream end of the flow space. 
The student with ball #1 
should place it in the river, 
upstream from the beginning 
of the flow space, and hold 
his/her hand in the air. As the 
ball passes the beginning of 
the flow space, he/she quickly 
drops his/her hand. This is 
the signal for the student with 
stopwatch #1 to stail the stop- 
watch. The stopwatch is 
stopped the moment the ball 
passes out of the flow space. 
The student will then retrieve 
the ball, and they will repeat 
this procedure four more 
times. The students with ball 
#2 and stopwatch #2 will fol- 
low the same procedure as the 
#1 team. The other students 
will record the flow rates on 
their worksheets as the stu- 
dents with the stopwatches 
announce them. 

5. Have all the students deter- 
mine the averages and then 
calculate the water flow rate 
in cubic feet/second. Discuss 
these results and what they 
might mean to the New River s 
water quality. 

6. Lead a discussion of factors 
that affect water flow (natural 
and human), and how these 
factors in turn affect aquatic 
life. Natural factors affecting 
water flow include drought, 
flooding and natural stream 



obstruction, i.e., beaver dams, 
rapids or log jams. Human 
activities that affect water flow 
include dams, irrigation, clear- 
cutting of timber, development 
along the river's corridor and 
industrial use. These natural 
and unnatural water control 4 ' 
can adversely impact aquatic 
organisms by reducing water 
flow and decreasing water 
quality. 

7. Ask the students how they 
can influence the government 
to protect our water resources. 
Be sure to emphasize the 
importance of ev eryone being 
involved in caring for our 
resources (stewardship). The 
National Committee for the 
New River is an organization 
that exemplifies stewardship. 
If time allows, the leader will 
briefly explain how the park 
was created with the help of 
the National Committee for 
the New River. 

Suggested Extensions: 

1. Have the class compare 
their findings with other 
classes that have done this 
activity in the past by compar- 
ing worksheets. The work- 
sheets may be different due 

to collection and identification 
techniques, luck of the hunt, 
weather, water level, season, 
etc. 

2. Sample other streams and 
rivers in the area and compare 
their biotic index value with 
that of the New River. 
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Student's Information 



Water flow refers to the 
amount of water moving in a 
river or stream. Some of the 
ways we express the rate of 
flow are gallons per second, 
cubic feet per second or acre 
feet per second (an acre foot is 
equal to one acre of water one 
foot deep or 325,850 gallons 
of water). The following exer- 
cise will show you how to esti- 
mate wato*- flow in cubic feet 
per secor Why is this impor- 
tant? Read the following story 
and discover why water flow is 
such an important concept. 

The river is the Colorado. It 
begins in the Colorado Rockies 
and empties 1 ,450 miles later 
into Mexico's Gulf of Califor- 
nia. The Colorado River pro- 
vides water for seven western 
states. This includes water 
for human consumption as 
well as irrigation for farms and 
domestic livestock. The river 
also provides the necessities of 
life for many native plants and 
animals. The Colorado is one 
of the most controlled rivers in 
the world; it has scores of 
dams, hundreds of miles of 
aqueducts and tunnels, dozens 
of pumping stations, thousands 



of miles of canals, and more 
than 30 hydroelectric plants. 
Water is pumped from the 
Colorado to cities like San 
Diego, California; Las Vegas, 
Nevada; Denver, Colorado and 
Phoenix, Arizona. Each year 
16.5 million acre feet of water 
are diverted from the Colorado 
River (multiply 16.5 million 
times 325,850 to see how 
many gallons are taken from 
the river each year). Some- 
times the water level is so low 
that rafters can not run certain 
rapids in the Grand Canyon. 

Dams above the Grand 
Canyon control how much 
water moves through the can- 
yon. This has had a big impact 
on aquatic life. For example, 
before the Colorado River was 
dammed, the river flowed cold 
and carried lots of mud and 
silt during the spring floods 
and slowed to a warm clear 
trickle in the fall. Native 
aquatic species were well 
adapted to these specific con- 
ditions. Now dams trap sedi- 
ment in huge reservoirs and 
constantly release clear cold 
water from the bottom of the 
lake. This has created excel- 



lent habitat for species 
brought in to the river, like 
trout, but is contributing to the 
near extinction of several na- 
tive species of fish that do not 
tolerate the cold water well. 

By the time the Colorado 
River reaches the Gulf of 
California there is barely a 
trickle of water, and at times 
the river dries up before it 
reaches the gulf. Even if 
there is water flowing, evapo- 
ration has caused the water to 
become so salty it cannot be 
used for irrigation. 

A huge delta and estuary 
at the mouth of the Colorado 
was once one of the most pro- 
ductive in the Southwest, but 
a decrease in water flow has 
changed that. In 1922, ecolo- 
gist Aldo Leopold explored 
the delta. He described it as 
a milk and honey wilderness 
where egrets gathered like a 
premature snow storm, jaguars 
roamed and wild melons grew. 
Since that time two marine 
animals have become endan- 
gered: a porpoise and a large 
fish called a totoaba. The 
totoaba spawned in the estuary 
and the tide carried their eggs 
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into the natural nursery of the 
delta. According to saltwater 
agronomist Nicholas Yensen, 
the river was like the Nile in 
its importance to the delta. 
Unknown species may have 
disappeared as a result of the 
decrease in water flow. 

You might be surprised to 
learn that even the New River 
is affected by low water How. 
Such conditions can have 
adverse effects on the entire 
aquatic community. 

When water levels are low 
the water temperature can in- 
crease, which can result in less 
dissolved oxygen being avail- 
able. This can be dangerous 
to macroinvertebrates and fish. 



Algae, which uses tremen- 
dous amounts of oxygen as it 
decays, can spread rapidly dur- 
ing low water How. Because of 
this, fish kills will sometimes 
occur because of insufficient 
dissolved oxygen. 

During low water levels 
there is less habitat for river 
animals, making them more 
vulnerable to predators. 

You might be forced to con- 
serve water during low How 
periods to make sure you and 
your neighbors have enough 
to drink and bathe. 

We have talked a lot about 
low water levels, but high 
water levels can also affect life 
along the river. Heavy rains 
wash exposed soil into the 
river. This sediment can suflo- 



cate macroinvertebrates, kill 
fish eggs and alter habitats. 
Many towns, and cities divert 
rain water into storm drains 
that empty into rivers. This 
storm water brings all kinds 
of nasty things into the river: 
vehicle oil and gas from pave- 
ments; chemicals used in fann- 
ing and lawn care; overflow 
from waste water treatment 
plants; and trash from dumps 
and other sources. 

As you can see, water flow 
is very important to us and the 
plants and animals that share 
the New River with us. Using 
water wisely and protecting 
our river's watershed from 
unwise use are two ways we 
can help maintain a healthy 
environment and a more natu- 
ral water flow. 
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How To Calculate Water Flow Worksheet 



Q- Average length of flow space Q Average depth of flow space 

Q- Average width of flow space Q - Time of flow through space 

Solving for - water flow rate in cubic ft./sec. 

Equation: QxQxQ*Q=Q 



Q Average length of flow space 

North bank ft. + South bank . 



ft. = 



-5-2 = 



ft. 



^ Average width of flow space 

Up river ft. + Down river ft. = . 



+ 2 = 



@ Average depth of flow space 

1 . in. + 2. in. + 3. 



in. + 4. 



in. + 5 



ft. 



"^ C '3 



C 




y Average rate of flow through flow space 
Ball 1 

I . sec. + 2. sec. + 3 . sec. +4._ 



Ball 2 



sec. + 2. 



sec. + 3. 



sec.+4._ 



sec. + 5. sec. = F sec] 

sec. + 5. scc.= |Z sec] 



[gain ___ scc] + [Ball 2^ sec] + 10 = 



sec. 



Equation: ft. x ft. x ft. - sec. 



-1= 



cubic ft./sec. 
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How To Calculate Water Flow (Example) 



Average length of flow space Average depth of flow space 

ify- Average width of flow space - Time of flow through space 

Solving for ^ = water flow rate in cubic fUsec. 
Equation: Q x Q x Q + Q = Q 



O Average length of flow space 

North bank 80 ft. + South bank 95 ft. = 175 * 2 = 



87.5 ft. 



^ Average width of flow space 

Up river 50 ft. + Down river 55 ft. = 105 2 = | 52.5 ft. ] 



@ Average depth of flow space 

1 . 46 in. + 2. 35 in. + 3. 24 in. + 4. 32 in. + 5. 18 in. .= Q 155 _ inT| 




[ ] _ 155_ _j g 5 = 31 in. ^12 in. = | 2.58 ft. | 



y Average rate of flow through flow space 
Ball 1 

1 . 20 sec. +2. 22 sec. + 3. 27 sec . +4. 32 sec. + 5. 30 sec. = [j3j~ ~cc] 
Ball 2 

1 . 21 sec. + 2. 26 sec. + 3. 32 sec. +4. 29 sec. + 5. 27 sec. = Hl35 sec] 



[Ball_l_ JjL sec] +[gall 2 _ 135_ _sec] + 10 = 



26.6 



sec. 



Equation: 87.5 ft. x 52.5 ft. x 2.58 ft. + 26.6 sec. = 


445.6 cubic ft. /sec. 


Q Q Q Q 


O 
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Post-Visit Activity # 1 Judge and Jury 



Curriculum Objectives: 
Grade 7 

• Theater Arts: display initia- 
tive, participate in creative 
drama 

• Visual Arts: develop positive 
attitudes 

• Communication Skills: 
listening, reading, vocabulary 
and viewing comprehension, 
speaking techniques 

• Guidance: being responsible 
in a group develop an aware- 
ness of alternative points of 
view 

• Science: interactions of 
people and the environment 

• Social Studies: evaluate, 
organize, and analyze infor- 
mation, draw conclusions 

Grade 8 

• Theater Arts: participate in 
creating and producing 
simple, original scripts 

• Visual Arts: develop positive 
attitudes 

• Communications Skills: 
listening, visual, reading and 
vocabulary comprehension, 
speaking techniques 



• Science: science and its rela- 
tionship to human endeavors 

• Social Studies: evaluate, 
organize, and analyze infor- 
mation, draw conclusions 

Location: 

Classroom, with chairs 
arranged to represent a court- 
room 

Group Size: 

One to several classes 

Estimated Time: 45 minutes 
Appropriate Season: Any 



Materials: 

Provided by the educator: two 
clipboards with paper, two 
pencils, enough copies of 
background material for 
entire class 



Special Considerations: 

This role playing activity is 
to be used as a learning tool, 
designed to demonstrate the 
valid concerns that exist on 
many sides of various land 
use questions. The purpose is 
not to cast preservationists as 
"good guys" and developers as 
"bad guys." It is not intended 
to be taken too seriously nor 
to place any student, who may 
have personal affiliations 
with the groups involved, in 
an awkward situation. 



Major Concepts: 

• Stewardship 

• Cultural conflicts 

• Land use changes 

Objectives: 

• Present rational points in 
a debate over land use. 

• List three reasons for 
preserving and protecting 
the river corridor. 

• List three reasons for 
developing all or part of 
the river corridor. 
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Instructions: 

1. Have the students read the 
background material "Intro- 
duction to New River State 
Park" on page 1.2 and the 
Student's Information for this 
activity to acquaint themselves 
with the issues. 

If possible you might have 
the students read The New 
River Controversy by Thomas 
J. Schoenbaum. 

2. Have the students choose 
three judges from their peers 
who will vi try the case" to 
decide how land along the 
New River should be used. 

3. Divide the remaining stu- 
dents into two equal groups. 

Situation #1: Appalachian 
Power Company versus 
Conservation Coalition. 

4. Appoint one group to be 
the Appalachian Power Com- 
pany and the other to be the 
Conservation Coalition. 

5. Have each group appoint a 
recorder, who will write down 
the issues important to the 
group, and a lawyer, who 
will act as the group's spokes- 
person. 

6. Give each recorder a clip- 
board, paper and pencil. 

7. The two groups should 
separate and discuss among 
themselves why the New 
River should or should not be 
dammed. 




New River State Park, NC 



8. After 10 minutes of discus- 
sion, the lawyer from each 
group should present their 
group's case regarding how 
the land should be used to the 
three judges. 

9. Give the judges three to 
five minutes to deliberate, then 
have them deliver their verdict 
to the class with the reasons 
for their decision. 

10. After the verdict has been 
given, lead a discussion on 
why the river is still free-flow- 
ing and not dammed. 

11. Have the students choose 
three new judges and have the 
old judges join the groups. 

Situation #2: Developers 
versus Conservation Coalition 

12. Let the Appalachian Power 
Company become the new 
Conservation Coalition and let 
the old Conservation Coalition 
become the developers. 

13. The groups will again sepa- 
rate and list reasons why their 
vision of land use along the 
New River should be the one 
that is implemented. 

14. Follow steps 4 through 9 
again except now the question 
is whether there should be de- 
velopment along the New 
River State Park's 26.5 mile 
river corridor. 

15. After the judges give their 
verdict, lead a discussion on 
the land use conflicts along the 
New River today. 



Suggested Extensions: 

1. Have the class discuss the 
land owned by the park. What 
are their ideas on the state's 
right to buy property even 
from people unwilling to sell? 
(The class may want to use this 
as a role playing situation as 
well.) 

2. Have the class role-play 
that they are Ashe County land 
use planners and come up with 
a development plan for the 
New River. 

3. Have the class attend a land 
use planning meeting and/or a 
county commission meeting 
where land use plans are de- 
cided. 

4. Organize a ''Stream Watch" 
group in your community. 
Stream Watch groups "adopt" 
a waterway, or portion of one, 
and act on its behalf. They 
take care of the waterway by 
monitoring water quality, pro- 
viding educational programs, 
removing litter, etc. For more 
information on Stream Watch, 
contact: 

Stream Watch Coordinator 
Division of Water Resources 
N.C. Department of 
Environment, Health and 
Natural Resources 
P.O. Box 27687 
Raleigh, NC 27611 
Tel (919) 733-4064 

5. Collect newspaper articles 
for local water related and land 
use issues as a current events 
activity. 
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6. Learn more about environ- 
mental impact statements. Try 
to obtain actual statements 
about natural areas in your 
region from local and state 
government offices. See what 
concerns are addressed in 
these documents. 

7. Learn more about private 
organizations that work to 
protect natural resources. 
Examples include: 

The North Carolina 
Environmental Defense Fund 
1 28 E. Hargett St., Suite #202 

Raleigh, NC 27601 

The North Carolina Nature 

Conservancy 
Carr Mill Mall, Suite 223 
Carrboro,NC 27510 

National Committee for 
the New River 
P.O. Box 1107 
Jefferson, NC 28640 



Trout Unlimited 
800 Follin Lane 
Vienna, VA 22180-4959 

North Carolina Wildlife 
Federation 
P.O. Box 10626 
Raleigh, NC 27605 
Tel. 919-833-1923 

,8. Find out about zoning laws 
and land use regulations in 
your area by contacting the 
following: 

City/County: 

Ashe County Planning Board 
Jefferson, NC 28640 
Tel. 910-246-8841 

State: 

Winston-Salem 
Regional Office 
Division of Community 

Assistance - Planner 
8025 North Point Blvd. 
Winston-Salem, NC 
27106-3256 



Region D - 

Council of Government 
Planning Specialist 

P.O. Box 1820 
Boone, NC 28607 
Tel. 704-265-5434 

Would the plan your group 
proposed for the river water- 
shed be allowed in your com- 
munity? 

9. Send a representative 
sample of the students' land 
use plans to the park. (We 
would appreciate the feed- 
back.) 

10. Write to the Ashe County 
Planning Board about any con- 
cerns you have with the water 
quality of the New River's 
watersheds. 

Ashe County Planning Board 
Jefferson, NC 28640 
Tel. 910-246-8841 




Student's Information 



Every human use of land 
in the New River water- 
shed has a positive or negative 
effect, not only on the New 
Riven but on the water, wild- 
life and people downstream, 
all the way to the Gulf of 
Mexico. What we do with 
land is a reflection of our 
priorities, lifestyles and conser- 
vation ethics. The search for 
a modern day "good life" and 
all of its conveniences pro- 
duces mixed results for plants, 
animals, water quality and 
people in the New River wa- 
tershed. Some people see our 
natural resources as little more 
than raw material for human 
use. Others believe that a 
natural environment is to be 
preserved completely undam- 



aged by humans and their 
lifestyles. Still others believe 
there should be a balance 
between development and 
protection of our resources. 
Very real differences of opin- 
ion regarding these issues exist 
between well meaning people. 

Given the extensive impact 
humans have had and continue 
to have on the earth, a major 
challenge we now face is how 
to act more responsibly. We 
must develop the awareness, 
knowledge, skills and commit- 
ment necessary to encourage 
others to act more responsibly 
when it comes to taking care 
of watersheds and the remain- 
ing natural areas. We must 
develop the necessary under- 
standing to restore areas where 



human disturbance has existed 
for centuries. 

At the core of land use is- 
sues is the concept of growth. 
Growth in natural systems has 
inherent limitations, imposed 
by a dynamic balance of en- 
ergy between all parts of the 
system. Energy in natural 
systems is translated into food, 
water, shelter, space and con- 
tinued survival. This means 
that the vitality of natural sys- 
tems is expressed by their 
ability to be self-regulating. 
This capacity for self-regula- 
tion makes it possible for all 
natural members of an ecosys- 
tem to live in harmony. All 
life forms of any ecosystem 
must be considered. The mac- 
roinvertebrates in the water 
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are just as necessary to a habi- 
tat as the plants and fish. It is 
this natural, dynamic balance, 
with all its inherent and essen- 
tial parts, that much of human 
land use has tended to disturb. 
Human activities often go 
beyond the natural limits of 
an ecosystem. 

The New River area is 
growing rapidly. People are 
seeking undeveloped land 
along the river to build homes 
for. retirement and for vacation 
homes. Development, how- 
ever, often conflicts with 
trying to protect the river's 
water quality, the plants and 
animals that live in and around 
the river and preservation of 
the area's natural beauty. This 
is where different people have 
different ideas about how to 
best use the land and water 
from New River and still en- 
sure that the river remains an 
outstanding resource water. 

Think back to your visit to 
New River State Park. We 
know the New River provides 
water to many towns and cities 
which is used in a variety of 
ways, including water for 
drinking, for industry and 
sewage treatment. Many dif- 
ferent forms of recreation are 
enjoyed on and around the 
New River, including fishing, 
canoeing, tubing, hiking and 
nature study. The river is also 
home to a wide variety of 
plants and animals. 



Soon water will be taken 
out of the New River to pro- 
vide drinking water for West 
Jefferson and Jefferson. We 
know that water is taken from 
the New River for irrigation. 
Many different forms of recre- 
ation are enjoyed in the New 
River watershed. The New 
River and its watershed pro- 
vide crucial habitat for many 
plant and animal species. 
The Kanawha Minnow and 
Kanawha Darter are two ani- 
mals that are endemic to the 
New River watershed. En- 
demic means they are found in 
these watersheds and nowhere 
else on earth! 

Humans have the ability to 
import energy sources that 
allow a system to exceed its 
natural limits-or to remove 
energy sources that are neces- 
sary for a system to stay in 
balance. For example, people 
can dam rivers to make lakes 
which provide power and irri- 
gation. Water from New River 
can be used in factories, farms, 
mills and other industries that 
need large amounts of water to 
produce certain products. All 
of these activities affect the life 
in and around the New River. 

So how do we make land 
use decisions that will benefit 
the local economy and still 
protect our natural resources? 




-Nil il-fl.* J,*ru.lKntr(l|V!ut« 
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The following activity is de- 
signed to give you an under- 
standing of how difficult the 
decision making process can 
be. 

The New River area of 
northwest North Carolina and 
southwest Virginia was used 
as a hunting ground by Native 
Americans when the first 
European settlers arrived in 
the late 1600's. The early set- 
tlers were from Virginia. They 
established an independent 
way of life and fanned the 
mountain valleys. Many of 
the farms in the area have 
been in the same family for 
over 200 years. 

In the 1960\s the Appala- 
chian Power Company pro- 
posed building two dams on 
the New River as a source of 
recreation and hydroelectric 
power. Opposition to this 
plan came from a coalition of 
groups such as farmers, fisher- 
men and canoeists who wanted 
to keep the river as it was. 

The conflict from these 
opposing points of view came 
to an end when the coalition 
succeeded in having a 26.5 
mile section of the New River 
established as a component of 
the National Wild and Scenic . 
River system. 

Conflict over land use 
along the New River continues 
today. This time it is between 
conservation groups who want 
to preserve the landscape and 
its traditional uses, and devel- 
opers who want to build new 
homes along the designated 
Wild and Scenic section of 
the New River. 
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VOCABULARY 



Adaptation - A change in the structure or 
activity of an organism that produces a better 
adjustment to its environment, thus enhancing 
its ability to survive and reproduce. For 
example, the flattened, oval shape of the larva 
of the riffle beetle (called a water penny) is 
an adaptation that helps it cling to the surface 
of rocks in swift waters. 

Algae - Simple, one-celled or many-celled 
plants capable of photosynthesis. They are 
usually aquatic and. have no true root, stem or 
leaf. 

Anatomy - The branch of biology that deals 
with the structure of living organisms. 

Aquatic - Living or growing in water. 

Biology - The science that deals with the origin, 
history, physical characteristics, life processes 
and habits of living organisms. 

Biotic index - Serves as an indicator of the 
health of a habitat. It is based on the tolerance 
or sensitivity of plants and animals to changes 
in environmental quality and is calculated using 
a simple formula. For example, the health of 
a stream is determined by the number of indi- 
vidual organisms plus the diversity of species 
found there. 

Classification - The grouping of organisms 
into categories based on shared characteristics 
or traits. For example, any animal that has 
feathers is considered a bird and is placed in 
the class Aves. Furthermore, if the bird has 
its eyes in front rather than on the side of its 
head, it is a member of the order Strigiformes 
(the owls). 

Community - A group of organisms living in 
a specific region under similar conditions, and 
interacting with each other through food webs 
and other relationships. 



Decomposer - An organism whose feeding 
action results in decay, rotting or decomposi- 
tion. The primary decomposers are bacteria 
and fungi. They are very important parts o 1 a 
healthy ecosystem. 

Decomposition - To rot or to break apart into 
basic components. Decomposition makes 
nutrients, such as nitrogen and phosphorous, 
available for use by other organisms. 

Delta - A usually triangular alluvial deposit at 
the mouth of a river. 

Detritus - Dead organic matter, such as fallen 
leaves, twigs and other plant and animal mate- 
rial, which exists in any ecosystem. 

Dichotomous - Divided into two parts, groups 
or classes, such as a dichotomous key. Using a 
dichotomous key, one can identify an unknown 
organism by following the one branch of each 
pair that best describes the organism. 

Distribution - The act of scattering or spread- 
ing out; the geographic range of an organisin. 

Dissolved oxygen (DO) - The amount of 
oxygen gas molecules dissolved in water. Fish 
and other aquatic animals depend on DO for 
respiration. 

Diversity - In the context of these activities, 
divcristy refers to the variety (or number 
of different kinds) of species of plants and 
animals. 

Ecology - The se'ence of the relationships 
between organisms and their environments. 

Ecosystem - Living organisms and their physi- 
cal surroundings which interact with environ- 
mental conditions, such as temperature and 
rainfall, forming an interdependent system. 

Estuary - The part of the wide lower course of 
a river where its current is met and influenced 
by the tides. 
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Food chain - The transfer of energy and 
material through a series of organisms as each 
one is fed upon by the next. For example: 
detritus » eaddisfly larvae » sunfish » 
otter. 

Food web - The interlocking pattern of food 
chains which exist in an ecosystem. 

Genus - In biology, a taxonomic category 
ranking below a family and above a species, 
used in grouping similar living things, either 
alone or followed by a Latin adjective or 
epithet, to form the name of an organism. It is 
the main subdivision of a family. For example 
all hickories belong to the genus Carya. 

Habitat - The environmental conditions of an 
area where an organism naturally grows or 
lives: its environment. 

Healthy - In the context of these activities, it 
refers to the cleanliness or purity of the stream 
water. 

Indicator species - An organism whose pres- 
ence or absence in a particular environment 
can be used to determine the health of that 
particular environment. 

Insect - Any animal in the class Insecta, having 
a head, thorax, abdomen, and three pairs of 
legs on the thorax. Adults usually have one or 
two pairs of wings attached to the thorax as 
well. 

Key - In the context of these activities, a key is 
an ordered list of significant characteristics of 
a group of organisms used to identify unknown 
species. 

Larva (larvae, plural) - The immature form 
of an animal that changes structurally when it 
becomes an adult, usually by complex meta- 
morphosis. 

Macroinvertebrate - An invertebrate usually 
large enough to be seen without the aid of 
magnification. From macro k iarge" and 
invertebrate "without a backbone." 



Metamorphosis - A change in form, structure 
or function as a result of development. A 
physical transformation undergone by various 
animals during development from the larval 
stage to the adult form. For example, through 
metamorphosis, a hellgrammite (larval form) 
becomes a dobsonfly (adult form). The change 
from a tadpole (larval form) to a frog (adult 
form) is another example of metamorphosis. 
From meta (change) and morphe (form) 

Morphology - The biological study of the 
form and structure of living organisms. 

Mussel - Any of various freshwater 
or saltwater bivalves > J ^^ 

(meaning the two shells * 




are held together by a 

strong muscle). O^-^SSS^^ 

Native - An organism originally found in a 
certain area; not foreign. 

Nymph - The young of an insect that under- 
goes incomplete metamorphosis, differing 
from the adult primarily in size and structural 
proportions (i.e. wings). 

Organism - A living thing. Examples include 
plants, animals, bacteria, virus and fungi. 

Osprey - A fish eating hawk, having plumage 
that is dark on its back and white underneath. 

Outstanding resource water - A legal desig- 
nation given to very pure, unpolluted stream 
water. 

Photosynthesis - The chemical process carried 
on by green plants in which the cells that 
contain chlorophyll use light energy to produce 
glucose (a plant food) from carbon dioxide and 
water; oxygen is released as a by-product. 
See: Respiration. 

Physiology - The biological science of essen- 
tial and characteristic life processes, activities 
and functions. All the vital processes of an 
organism. 
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Plankton - Collective term for the mostly 
microscopic plants (phytoplankton) and animals 
(zooplankton) that float or drift in oceans and 
freshwaters. These plants and animals arc very 
important food sources in aquatic environ- 
ments. 

Pollution - A human-caused change in the 
physical, chemical or biological conditions of 
the environment that creates an undesirable 
effect on living things. 

Pool - A deep, still spot in a river, creek or 
stream. 

Precipitation - A general term for all forms of 
falling moisture including rain, snow, hail and 
sleet. 

Predator - An animal that captures, kills and 
feeds on another animal. 

Respiration - The process by which an 
organism takes in oxygen and releases carbon 
dioxide; breathing. See: Photosynthesis. 

Riffle - A shoal or a gravel bar in a shallow 
part of a stream that produces a stretch of 
choppy ruffled water surface. This area has a 
higher dissolved oxygen level than a stream's 
pool areas. 

Riparian - Pertaining to a bank of a river, pond 
or lake. 

Sediment - Deposits of soil or organic matter 
which were suspended in water and then settled 
to the bottom. It is often deposited in the water 
by runoff. 

Silt - A sedimentary material consisting of fine 
mineral particles intermediate in si/e between 
sand and clay. 

Snail - An aquatic or terrestrial mollusk having 
a spirally coiled shell, a broad retractile foot and 
a distinct head. 



Soil - A collection of organic and inorganic 
particles, mainly composed of clay, slit, sand 
and gravel. 

clay - less than 1/256 of a millimeter 
(mm) in diameter 
silt- between 1/256 and 1/16 of a mm 
in diameter 
sand - between 1/16 and 2 mm in 
diameter 
gravel - over 2 mm in diameter 

Species - The taxonomic category located after 
genus which consists of organisms that have a 
high degree of similarity and can mate and 
produce fertile offspring. 

Stewardship - The act of people taking re- 
sponsibility for the protection and preservation 
of a clean and healthy environment. 

Taxonomy - A branch of biology dealing with 
arr ging and classifying organisms into 
natural, related groups based on some factor 
common to each, such as structure, embryol- 
ogy, biochemistry, etc. 

Tributary - A stream or river flowing into a 
larger stream, river or lake. The New River 
and the Gauley River are tributaries of the 
Kanawha River. 

Volume - A quantity, bulk, mass or amount. 
The amount of space occupied in three dimen- 
sions. 

Water - A transparent, odorless, tasteless 
liquid compound of hydrogen and oxygen 
(H^O) which occurs on the earth's surface as 
oceans, lakes, rivers, etc. 

Water quality - A measunnent of certain 
.characteristics of water. 

Watershed - All of the land area that drains 
directly or indirectly into a creek, river, lake or 
other body of water. 
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SCHEDULING WORKSHEET 




For office use only: 
Date request received 



Request received by. 



1) Name of group (school) 



2) Contact person 



name 



phone (work) 



(home) 



address 



3) Day /date/time of requested program 



4) Program desired and program length 



5) Meeting place 



6) Time of arrival at park 



Time of departure from park 



7) Number of students 



Age range (grade) 



(Note: A maximum of 30 participants is recommended.) 




8) Number of chaperones 

(Note: One adult for every 10 students is recommended.) 

9) Areas of special emphasis 

10) Special considerations of group (e.g. allergies, health concerns, physical limitations). 



1 1 ) Have you or your group participated in park programs before? If yes, please indicate previous 
programs attended: - 



1 2) Arc parental permission forms required? If yes, please use the Parental Permission 

form on page 8.2. 



I, , have read the entire Environmental Educa- 
tion Learning Experience and understand and agree to all the conditions within it. 

Return to: New River State Park 




RO. Box 48 
Jefferson, NC 28640 
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PARENTAL PERMISSION FORM 



Dear Parent: 

Your child will soon be involved in an exciting learning adventure - an environmental education 
experience at New River State Park. Studies have shown that such "hands-on" learning 
programs improve children's attitudes and performance in a broad range of school subjects. 

In order to make your child's visit to "nature's classroom" as safe as possible we ask that you 
provide the following information and sign at the bottom. Please note that insects, poison ivy 
and other potential risks are a natural part of any outdoor setting. We advise that children bring 
appropriate clothing (long pants, rain gear, sturdy shoes) for their planned activities. 

Child's name . 

Does your child: 

• Have an allergy to bee stings or insect bites? 

If so, please have them bring their medication and stress that they, or the group leader, be 
able to administer it. 

• Have other allergies? 

• Have any other health problems we should be aware of? 



♦ In case of an emergency, I give permission for my child to be treated by the attending 
physician. I understand that I would be notified as soon as possible. 



Parent's signature 



date 



Parent's name 



(please print) 



Home phone 
Work phone 



Family Physician's name 



phone 



Alternate Emergency Contact 



Name 



phone 
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NORTH CAROLINA PARKS & RECREATION 
PROGRAM EVALUATION 

Please take a few moments to evaluate the program(s) you received. This will help us improve 
our service to you in the future. 

1 . Program title(s) [ Date 

Program leader(s) 

2. What part of the program(s) did you find the most interesting and useful? 



3. What part(s) did you find the least interesting and useful?. 



4. What can we do to improve the program(s)?. 




5. General comments 



LEADERS OF SCHOOL GROUPS AND OTHER ORGANIZED YOUTH GROUPS 
PLEASE ANSWER THESE ADDITIONAL QUESTIONS: 

6. Group (school) name 



7. Did the program(s) meet the stated objectives or curriculum needs? 
If not, why? 



Please return the completed form to park stafY. Thank you. 

New River State Park 

P.O. Box 48 
Jefferson, NC 28640 

56 



ERLC 



New River State Park. NC 



8.3 



March 1094 



